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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from Korean
Patent Application No. 10-2007-102019, filed on October
10, 2007, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference
in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] Apparatuses, systems, and methods consist-
ent with the present invention relate to displaying, and
more particularly, to displaying an area of a screen on a
display device.

2. Description of the Related Art

[0003] A display apparatus such as a monitor displays
an image transmitted from a personal computer (PC) on
a screen. The monitor is generally connected to the PC
using Digital Visual Interface (DVI) or D-subminiature (D-
SUB).

[0004] A method for transmitting an image from the PC
to the monitor is expected to provide an enhanced image
resolution and moving picture. A method for efficiently
transmitting an image from the PC to the monitor is re-
quired even when the monitor is connected to the PC
compliant with standards other than DVI or D-sub.
[0005] Generally, one monitor has been connected to
one PC, but more than one monitor is increasingly used
in connection with the PC.

[0006] Accordingly,a method for efficiently using a plu-
rality of monitors through one PC is required.

SUMMARY OF THE INVENTION

[0007] Exemplary embodiments of the present inven-
tion address at least the above problems and/or disad-
vantages and other disadvantages not described above.
Also, the present invention is not required to overcome
the disadvantages described above, and an exemplary
embodiment of the present invention may not overcome
any of the problems described above.

[0008] The present invention provides a display de-
vice, system, and method to efficiently transmit an image
from a host device to a display device.

[0009] The present invention also provides a display
device, system, and method in which a user efficiently
uses a plurality of display devices through one host de-
vice.

[0010] According to an exemplary aspect of the
present invention, there is provided a display system
comprising a host device; a first display device which
communicates with the host device; and a second display
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device which communicates with the host device, and
wherein the host device controls the second display de-
vice to scale and display an area of the screen displayed
on the first display device.

[0011] The first display device may communicate with
the host device according to a Display Data Channel
(DDC) communication standard.

[0012] The second display device may communicate
with the host device according to a Universal Serial Bus
(USB) communication standard.

[0013] The area of the screen may correspond to an
image on the area of the screen.

[0014] Theareaofthe screenonthefirstdisplay device
may correspond to a window on the area of the screen.
[0015] If the window is scaled and displayed on the
second display device, the window is not displayed on
the first display device.

[0016] The host device may convert image data of the
area into a USB data format, and transmit the converted
image data to the second display device according to the
USB communication standard, and the second display
device may restore the USB data received from the host
device into image data, and scale the area using the re-
stored image data, and display the area.

[0017] The host device may convert the image data of
the screen and location information of the area into a
USB data format and transmit the converted image data
and the location information of the area to the second
display device according to the USB communication
standard; and the second display device may restore the
image data of the area from the image data according to
the location information, scales the resolution of the area
using the restored image data of the area, and displays
the scaled area.

[0018] The second device may compute a scaling ratio
based on a resolution of the area.

[0019] The scaling ratio may be computed by dividing
a resolution of the second display by the resolution of the
area.

[0020] If a user selects the area on the first display
device, the host device may control to scale the area and
display the scaled area on the second display device.
[0021] According to another exemplary aspect of the
present invention, there is provided a display method,
comprising displaying a screen on a first display device;
and scaling and displaying on a second display device
an area of the screen displayed on the first display device.
[0022] The scaling and displaying on the second de-
vice the area of the screen displaying on the first display
device may comprise transmitting image data of the area
to the second display device and scaling, by the second
display device, the area using the image data and dis-
playing the scaled area.

[0023] The transmitting the image data may comprise
converting image data of the area into a USB data format;
and transmitting the converted image data to the second
display device according to the USB communication
standard.
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[0024] The area may correspond to an image on the
area of the screen.

[0025] The area may correspond to a window on the
area of the screen.

[0026] The scaling and displaying on the second de-
vice, the area of the screen displayed on the first display-
ing device may comprise transmitting image data of the
screen on the first display device and location information
of the area to the second display device; extracting, by
the second display device, image data of the area from
the image data according to the location information and
scaling, by the second display device, the area using the
extracted image data, and displaying the scaled area.
[0027] The transmitting the image data and the loca-
tion information may comprise converting the image data
of the screen and the location information of the area into
a USB data format; and transmitting the converted data
to the second display device according to the USB com-
munication standard.

[0028] The scaling of the area may comprise comput-
ing a scaling ratio based on a resolution of the area.
[0029] The scaling ratio may be computed by dividing
a resolution of the second display by the resolution of the
area.

[0030] According to another exemplary aspect of the
present invention, there is provided a display device,
comprising a communication interface which is connect-
ed to a host device for data communication; a display
which displays a screen received from the host device
through the communication interface; and a control unit
which scales an area of the screen on the display, and
displays the scaled area on the display.

[0031] The communication interface may be connect-
ed to the host device for data communication according
to a universal serial bus (USB) communication standard,
and the control unit may receive in a USB data format
image data of the area from the host device through the
communication interface, and scale the area using the
received USB data.

[0032] The area may correspond to an image on the
area of the screen.

[0033] The area may correspond to a window on the
area of the screen.

[0034] The communication interface may be connect-
ed to the host device for data communication according
to the USB communication standard, and the control unit
may receive image data of the screen and location infor-
mation of the area from the host device through the com-
munication interface in a USB data format, and extract
image data of the area from the image data according to
the location information in USB data, and scale the area
using the extracted image data.

[0035] According to another exemplary aspect of the
present invention, there is provided a host device-read-
able recording medium, recording thereon a program for
executing a displaying method comprising: displaying a
screen on a first display device; and scaling and display-
ing an area of the screen on the second display device
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an area of the screen displayed on the first display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and/or other aspects of the present
invention will be more apparent by describing certain ex-
emplary embodiments of the present invention with ref-
erence to the accompanying drawings, in which:

[0037] FIG. 1 is a view illustrating a display system
applicable to an exemplary embodiment of the present
invention;

[0038] FIG. 2 is a block diagram illustrating a PC and
a USB monitor of FIG. 1;

[0039] FIG. 3 is a flowchart illustrating a method for
displaying according to an exemplary embodiment of the
present invention;

[0040] FIG.4Aisaview illustrating animage displayed
on a USB monitor by performing operation S3 80 of FIG.
3

[0041] FIG.4Bisaview illustrating animage displayed
on a USB monitor by performing operation S470;
[0042] FIG. 5 is a flowchart illustrating a method for
displaying according to another exemplary embodiment
of the present invention;

[0043] FIG. 6 is a view illustrating an operation S610
of FIG. 3;

[0044] FIG. 7 is a view illustrating a display system
according to another exemplary embodiments of the
present invention;

[0045] FIG. 8 is a block diagram illustrating a PC, a
USB monitor, and a DVI monitor of FIG. 7;

[0046] FIG. 9 is a flowchart illustrating a method for
displaying according to another exemplary embodiment
of the present invention;

[0047] FIG. 10A is a view illustrating the result gener-
ated by performing operation S950;

[0048] FIG. 10B is a view illustrating the result gener-
ated by performing operation S1050; and

[0049] FIG. 11 is a flowchart illustrating a method for
displaying according to another exemplary embodiment
of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS OF THE INVENTION

[0050] Certain exemplary embodiments of the present
invention will now be described in greater detail with ref-
erence to the accompanying drawings.

[0051] In the following description, same drawing ref-
erence numerals are used for the same elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of the
invention. Thus, it is apparent that the present invention
can be carried out without those specifically defined mat-
ters. Also, well-known functions or constructions are not
described in detail since they would obscure the invention
with unnecessary detail.
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[0052] FIG. 1 is a view illustrating a display system
applicable to an exemplary embodiment of the present
invention. The display system of FIG. 1 may include a
PC 100 as a host device, and a USB monitor 200 as a
display device.

[0053] The USB monitor 200 is connected to the PC
100 according to the USB communication standard, and
receives data for communication.

[0054] The use of term "USB" in the USB monitor 200
of FIG. 1 intends to include an example where the monitor
is connected to the PC 100 for communication compliant
with the USB communication standard. However, the
USB monitor 200 may be connected to the PC 100 ac-
cording to a DVI communication standard, instead of the
USB communication standard. Accordingly, the word
"USB monitor" represents that a monitor is connected to
a PC compliant with the USB communication standard,
but does not necessarily mean that a monitor is only con-
nectable to a PC compliant with the USB communication
standard.

[0055] FIG. 2 is a block diagram illustrating a PC and
a USB monitor of FIG. 1. Referring to FIG. 2, the PC 100
may include a hard disc drive (HDD) 110, a central
processing unit (CPU) 120, a user input unit 130, a DVI
communication unit 140, and a USB communication unit
150.

[0056] The HDD 110 is a storage media to store pro-
grams and data used for the operation of the PC 100.
[0057] The user input unit 130 may be implemented
as a keyboard or mouse to transfer a user command to
the CPU 120.

[0058] The DVIcommunication unit 140 performs data
communication with the USB monitor 200 according to
a DVI communication standard. The DVI communication
unit 140 is not connected to the USB monitor 200 in an
exemplary embodiment of the present invention. That is,
the USB monitor 200 is connected to the USB commu-
nication unit 150, instead of the DVI communication unit
140.

[0059] The USB communication unit 150 is connected
to the USB monitor 200 for data communication accord-
ing to the USB communication standard.

[0060] The CPU 120 performs a user command input
through the user input unit 130. The result of executing
the user command is displayed on the USB monitor 200.
The CPU 120 generates a screen to be displayed on the
USB monitor 120.

[0061] The CPU 120 compresses image data of the
generated screen, and converts the compressed data
into a USB data format. The CPU 120 transmits the con-
verted USB data to the USB monitor 200 through the
USB communication unit 150.

[0062] The CPU 120 may compress notonly theimage
data of the full generated screen, but also the image data
of a part of the generated screen. The CPU 120 com-
presses image of a part of the generated screen to reduce
the amount of USB data transmitted through the USB
monitor 200, which will be explained below.
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[0063] Referring to FIG. 2, the USB monitor 200 may
comprise a DVI interface 210, a USB interface 220, a
USB data process unit 230, a switching unit 240, a scaling
unit 250, a display 260, and a control unit 270.

[0064] The DVI interface 210 may perform data com-
munication according to a DVI communication method.
The DVI interface 210 is connected to the PC 100 to
receive image data from the PC 100 according to the DVI
communication method, and to transmit the received im-
age data to the switching unit 240. The DVl interface 210
is not connected to the PC 100 in an exemplary embod-
iment of the presentinvention. According to an exemplary
embodiment of the present invention, the PC 100 is con-
nected to the USB interface 220, instead of the DVI in-
terface 210.

[0065] The USB interface 220 is connected to the PC
100 for data communication according to the USB com-
munication standard. The USB interface 220 receives
USB data from the PC 100, and transmits the received
USB data to the USB data process unit 230.

[0066] The USB data process unit 230 converts the
USB data transmitted from the PC 100 through the USB
interface 220 into compressed image data, and decom-
pressesthe compressedimage data. The USB data proc-
ess unit 230 converts the decompressed image data ac-
cording to a Transition Minimized Differential Signaling
(TMDS) standard, and transmits the converted image da-
ta to the switching unit 240.

[0067] The switching unit 240 operates to transmit to
the scaling unit 250 one of image data output from the
DVI interface 210 and image data output from the USB
data process unit 230.

[0068] The scaling unit 250 scales an image of image
data output from the switching unit 240.

[0069] The display 260 displays an image scaled by
the scaling unit 250 so that a user can view the image.
[0070] The control unit 270 controls the switching unit
240 and the scaling unit 250, which will be explained in
detail with reference FIG. 3.

[0071] FIG. 3 is a flowchart illustrating a method for
displaying according to an exemplary embodiment of the
present invention. The operation performed at the PC
100 is illustrated on the left side, and the operation per-
formed at the USB monitor 200 is illustrated on the right
side for convenient understanding.

[0072] Referring to FIG. 3, the CPU 120 of the PC 100
generates a full screen to be displayed through the USB
monitor 200 (S310). The resolution of the full screen gen-
erated by the CPU 120 in operation S310 corresponds
to the resolution of the display 260 provided to the USB
monitor 200.

[0073] The CPU 120 compresses image data of the
generated full screen, and converts the compressed im-
age data into a USB data format (S320). The CPU 120
transmits the converted USB data to the USB monitor
200 through the USB communication unit 150 (S330).
[0074] The USB interface 220 of the USB monitor 200
receives the USB data transmitted in operation S330,
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and transmits the received USB data to the USB data
process unit 230 (S340).

[0075] The USB data process unit 230 converts the
USB data transmitted through the USB interface 220 into
compressedimage data, decompresses the compressed
image data, and converts the decompressed image data
according to the TMDS standard (S350).

[0076] The control unit 270 computes a scaling ratio
based on the resolution of a full screen of the image data
acquired in operation S350 (S360). The image acquired
in operation S350 is a full screen. The resolution of the
full screen is a resolution of the display 260, which is
described above. The scaling ratio computed in operation
S360is 1 (100%).

[0077] The scaling unit 250 scales the full screen of
image data compliant with TMDS standard transmitted
fromthe USB data process unit 230 through the switching
unit 240 into the scaling ratio 1 computed in operation
S360 (S370).

[0078] The control unit 270 switches the switching unit
240 to form a path to transmit to the scaling unit 250 the
data output from the USB data process unit 230, and
controls the scaling unit 250 to perform scaling according
to the scaling ratio 1 computed in operation S360.
[0079] The display 260 displays the full screen scaled
in operation S370, so that a user views the screen (S380).
FIG. 4A is a view illustrating the screen displayed on the
USB monitor 200 by performing operation S380.

[0080] Referring to FIG. 4A, the screen on the USB
monitor 200 contains a background screen (B) and a win-
dow (A). A user may input a command for enlarging the
window (A) to a full size of the screen using the user input
unit 130.

[0081] If a command for enlarging the window (A) is
input (S390-Y), the CPU 120 generates the window (A)
instead of the full screen as a screen displayed on the
USB monitor 200 (S400). The resolution of the window
(A) generated in operation S410 is the same as that of
the window (A) generated in operation S380.

[0082] The CPU 120 compresses image data of the
generated window (A), and converts the compressed im-
age data into a USB data format (S410). The CPU 120
transmits the converted USB data to the USB monitor
200 through the USB communication unit 150 (S420).
[0083] The USB interface 220 of the USB monitor 200
receives the USB data transmitted in operation S420,
and transmits the received USB data to the USB data
process unit 230 (S430).

[0084] The USB data process unit 230 converts the
USB data transmitted through the USB interface 220 into
compressedimage data, decompresses the compressed
image data, and converts the decompressed image data
into a TMDS standard (S440).

[0085] The control unit 270 computes a scaling ratio
based on the resolution of the window (A) of the image
data acquired in operation S440 (S450). The screen ac-
quired in operation S440 is a window (A). The resolution
of the window (A) is lower than that of the display 260
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(referring to FIG. 4A). The scaling ratio computed in op-
eration S450 is greater than 1(100%). The scaling ratio
is computed by dividing the resolution of the display 260
by the resolution of the window (A).

[0086] The scaling unit 250 scales the screen of the
image data of TMDS standard transmitted from the USB
data process unit 230 to the scaling ratio computed in
operation S450 (S460). That is, in operation S460, the
scaling unit 250 enlarges the size of the window (A) to
the size of the display 260.

[0087] The display 260 displays the screen scaled in
operation S460, so that a user views the screen (S470).
FIG. 4B is a view illustrating the screen displayed on the
USB monitor by performing the operation S470.

[0088] Referring to FIG. 4B, the window (A) of FIG. 4A
is enlarged on the USB monitor 200. The window (A) is
enlarged by the USB monitor 200 not PC 100..

[0089] FIG. 5 is a flowchart illustrating a method for
displaying according to another exemplary embodiment
of the present invention.

[0090] The operations S510 to S590 illustrated in FIG.
5 are similar to the operations S310 to S390 illustrated
in FIG. 3 and thus will not be explained in detail. Herein-
below, the operations after operation S600 will be de-
scribed in detail.

[0091] Referring to FIG. 5, if a command for enlarging
a window (A) is input (5590-Y), the CPU 120 generates
a full screen (S600). The full screen generated in oper-
ation S600 contains the window (A) and a background
screen (B). The resolution of the full screen generated
by the CPU 120 in operation S600 is the same as that of
the display 260 on the USB monitor 200.

[0092] The CPU 120 generates coordinate data of the
window (A) (S610). The coordinate data represents the
location of the window (A) on the full screen. The coor-
dinate data includes leftmost-uppermost coordinate (P4)
and bottommost-rightmost coordinate (P,).

[0093] The CPU 120 compresses image data of the
full screen generated in operation S600, and converts
the compressed image data and the coordinate data gen-
erated in operation S610 into a USB data format (S620).
The CPU 120 transmits the USB data to the USB monitor
200 through the USB communication unit (S630).
[0094] The USB interface 220 of the USB monitor 200
receives the USB data transmitted in operation S630,
and transmits the received USB data to the USB process
unit 230 (S640).

[0095] The USB data process unit 230 converts the
USB data transmitted through the USB interface 220 into
compressed image data and coordinate data, decom-
presses the compressed image data, and converts the
decompressed image data into a TMDS format (S650).
[0096] The controlunit270 recognizes the location and
resolution of the window (A) using the coordinate data
acquired in operation S650, and computes the scaling
ratio based on the recognized resolution (S660). The
scaling ratio computed in operation S660 is acquired by
dividing the resolution of the display 260 by the resolution
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of the window (A).

[0097] The scaling unit 250 scales the window (A) in
the scaling ratio computed in operation S660 (S670). To
conduct operation S670, the control unit 270 controls the
scaling unit 250 to scale the window (A) of which the
location is detected in operation S660 according to the
scaling ratio (the resolution of the display 260 / the res-
olution of the window (A)) computed in operation S660.
[0098] The display 260 displays the window (A) scaled
in operation S670 so that a user views the window (A)
(S680). FIG. 4B illustrates the screen displayed on the
display 260 through operation S680.

[0099] Referring to FIG. 4B, the window (A) of FIG. 4A
is enlarged and displayed on the USB monitor 200. The
window (A) is enlarged by the USB monitor 200 not PC
100.

[0100] FIG. 7 is a view illustrating a display system
according to another exemplary embodiment of the
present invention. The display system illustrated in FIG.
7 includes a digital visual interface (DVI) monitor 700 in
addition to the components of the display system of FIG.
1.

[0101] ReferringtoFIG. 7, the USB monitor 200 is con-
nected to the PC 100 for data communication according
to the USB communication standard, and the DVI monitor
700 is connected to the PC 100 for data communication
according to the DVI communication standard.

[0102] FIG.8isablockdiagramillustratingthe PC 100,
the USB monitor 200, and the DVI monitor 700 of FIG. 7.
[0103] The elements of the PC 100 and USB monitor
200 illustrated in FIG. 8 may be understood from the ex-
planation of the elements of the PC 100 and USB monitor
200illustrated in FIG. 2 and thus they will not be explained
in detail. It should be noted that the PC 100 of FIG. 8 is
connected to the USB monitor 200 through the USB com-
munication unit 150, and is connected to the DVI monitor
700 through the DVI communication unit 140.

[0104] The DVI monitor 700 may include a DVI inter-
face 710, a USB interface 720, a USB data process unit
730, a switching unit 740, a scaling unit 750, a display
760, and a control unit 770. The descriptions of elements
of the DVI monitor 700 are similar to that of the USB
monitor 200 of FIG. 2 and thus will not be described. The
DVI monitor 700 of FIG. 8 is connected to the PC 100
through the DVI interface 710.

[0105] The use of term "DVI" in the DVI monitor 700
intends to include an example where the monitor is con-
nected to the PC 100 for communication compliant with
the DVI communication standard. However, the DVI
monitor 700 may be connected to the PC 100 according
to the USB communication standard, instead of the DVI
communication standard. Accordingly, the word "DVI
monitor" represents that a monitor is connected to a PC
compliant with the DVI communication standard, but
does not necessarily mean that a monitor is only con-
nectable to a PC compliant with the DVI communication
standard.

[0106] FIG. 9 is a flowchart illustrating a method for
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displaying according to another exemplary embodiment
of the present invention.

[0107] Referring to FIG. 9, the operation performed at
the PC 100 is illustrated on the center, the operation per-
formed at the DVI monitor 700 is illustrated on the left
side, and the operation performed at the USB monitor
200 is illustrated in the right side for convenient under-
standing. It is supposed that the resolution of the display
760 of the DVI monitor is the same as that of the display
260 of the USB monitor 200 for a convenient description.
[0108] The CPU 120 of the PC 100 generates a full
screen to be displayed on the DVI monitor 700 (S910).
The resolution of the full screen generated by the CPU
120 in operation S910 corresponds to the resolution of
the display 760 of the DVI monitor 700.

[0109] The CPU 120 transmits the image data of the
full screen to the DVI monitor 700 through the DVI com-
munication unit 140 (S920).

[0110] The DVI interface 710 of the DVI monitor 700
receives the image data transmitted in operation S920
(S930).

[0111] The scaling unit 750 scales the full screen of
the image data transmitted from the DVI interface 710
through the switching unit 740 to correspond to the res-
olution of the display 760 (S940). As the resolution of the
full screen generated in operation S910, and transmitted
to the DVI monitor 700 in operations S920 and S930 cor-
responds to the resolution of the display 760, the scaling
ratio of 1 (100%) is acquired in operation S940.

[0112] To conductoperation S940, the control unit 770
switches the switching unit 740 to form a path to transmit
to the scaling unit 750 the image data output from the
DVI interface 710.

[0113] The display 260 displays the full screen scaled
in operation S940 so that a user views the screen (S950).
FIG. 10A is a view illustrating the result generated by
performing operation S950. Referring to FIG. 10A, the
screen on the DVI monitor 700 contains a background
screen (B) and a window (A1). A user inputs a command
for enlarging the window (A1) to a full size of the screen
using the user input unit 130.

[0114] If a command for enlarging the window (A1) is
input (S960-Y), the CPU 120 generates the window (A1)
instead of the full screen as a screen displayed on the
USB monitor 200 (S970). The resolution of the window
(A1) generated in operation S970 is the same as that of
the window (A1) displayed in operation S950.

[0115] The CPU 120 compresses image data of the
generated window (A1), and converts the compressed
image data into a USB data format (S980). The CPU 120
transmits the converted USB data to the USB monitor
200 through the USB communication unit 150 (S990).
[0116] The USB interface 220 of the USB monitor 200
receives the USB data transmitted in operation S990,
and transmits the received USB data to the USB data
process unit 230 (S1000).

[0117] The USB data process unit 230 converts the
USB data transmitted through the USB interface 220 into
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compressedimage data, decompresses the compressed
image data, and converts the decompressed image data
into TMDS standard (S1010).

[0118] The control unit 270 computes a scaling ratio
based on the resolution of the window (A1) of the image
data acquired in operation S1010 (S1020). The screen
acquired in operation S1010 is the window (A1). The res-
olution of the window (A1) is lower than that of the display
260 (referring to FIG. 10A). The scaling ratio computed
in operation S1020 is greater than 1(100%). The scaling
ratio is computed by dividing the resolution of the display
260 by the resolution of the window (A1).

[0119] The scaling unit 250 scales the window (A1) of
the image data of TMDS standard transmitted from the
USB data process unit 230 through the switching unit
240 to the scaling ratio computed in operation S1020
(S1030). Thatis, in operation S1030, the scaling unit 250
enlarges the size of the window (A1) to the size of the
display 260.

[0120] The display 260 displays the window (A1)
scaled in operation S1030, so that a user views the win-
dow (A1) (S1040).

[0121] FIG. 10B is a view illustrating the result gener-
ated by performing operation S1040. Referring to FIG.
10B, the window (A1) on the DVI monitor 700 is displayed
on the USB monitor 200 as an enlarged window (A2).
The window (A1) is enlarged by the USB monitor 200 not
PC 100.

[0122] FIG. 11 is a flowchart illustrating a method for
displaying according to another exemplary embodiment
of the present invention.

[0123] The operations S1110 to S1160 illustrated in
FIG. 11 are similar to the operations S910 to S960 illus-
trated in FIG. 9 and thus a description will be omitted.
Hereinbelow, the operations after performing operation
S1170 will be described in detail.

[0124] ReferringtoFIG. 11, ifacommand for enlarging
the window (A1) is input (S1160-Y), the CPU 120 gen-
erates a full screen (S1170). The full screen in operation
S1170 contains the window (A1) and the background
screen (B1). The resolution of the full screen generated
by the CPU 120 in operation S1170 is the same as that
of the display 260 of the USB monitor 200.

[0125] The CPU 120 generates coordinate data of the
window (A1) (S1180).

[0126] The CPU 120 compresses image data of the
full screen generated in operation S 1180, and converts
the compressed image data and the coordinate data gen-
erated in operation S1180 into a USB data format
(S1190). The CPU 120 transmits the converted USB data
to the USB monitor 200 through the USB communication
unit 150 (S1200).

[0127] The USB interface 220 of the USB monitor 200
receives the USB data transmitted in operation S1200,
and transmits the received USB data to the USB data
process unit 230 (S1210).

[0128] The USB data process unit 230 converts the
USB data transmitted through the USB interface 220 into
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compressed image data and coordinate data, decom-
presses the compressed image data, and converts the
decompressed image data into a TMDS standard
(S1220).

[0129] The controlunit270 recognizes the location and
resolution of the window (A1) using the coordinate data
acquired in operation S1220, and computes the scaling
ratio based on the recognized window resolution
(S1230). The scaling ratio computed in operation S1230
is acquired by dividing the resolution of the display 260
by the resolution of the window (A1).

[0130] The scaling unit 250 scales the window (A1)
into the scaling ratio computed in operation S1230
(S1240). To conduct operation S1240, the control unit
270 controls the scaling unit 250 to scale the window (A1)
of which the location is detected in operation S1230 ac-
cording to the scaling ratio (the resolution of the display
260 / the resolution of the window (A)) computed in op-
eration S1230.

[0131] The display 260 displays the window (A1)
scaled in operation S1240 so that a user views the win-
dow (A1) (S1250).FIG. 10Bis aview illustrating the result
generated by performing operation S1040.

[0132] Referring to FIG. 10B, the window (A1) on the
DVI monitor 700 is enlarged, and the enlarged window
(A2) is displayed on the USB monitor 200. The window
(A1) is enlarged by the USB monitor 200 not PC 100.
[0133] While the exemplary embodiments of the
present invention employ the PC and monitor as a host
device and a display device, it is merely an exemplary
embodiment of the present invention, and other devices
are applicable to the present invention.

[0134] Whileapartofanimageonadisplayisenlarged
and displayed at another display, it is merely an exem-
plary embodiment of the present invention. Alternatively
a part of an image on a display may be reduced and
displayed at another display. That is, a part of an image
on a display may be displayed on another display with
changed resolution.

[0135] While the monitor is connected to the PC ac-
cording to the DVI communication standard or USB com-
munication standard in the exemplary embodiments of
the present invention, this should not be considered lim-
iting. The connection between the monitor and the PC
may be embodied according other Display Data Channel
(DCC) communication standards such as a D-SUB com-
munication standard besides the above standards.
[0136] While the window is described as an image to
be enlarged according to exemplary embodiments of the
present invention, itis merely an exemplary embodiment
of the present invention. An image to be enlarged is not
limited to the window. The image may be an image on
an area of the image.

[0137] According to exemplary embodiments of the
present invention, if a window on the DVI monitor is en-
larged, and the enlarged widow is displayed on the USB
monitor, the window disappears from the DVI monitor
(referring to FIG. 10B). Itis merely an exemplary embod-
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iment of the present invention. Alternatively, if a window
on the DVI monitor is enlarged, and the enlarged widow
is displayed on the USB monitor, the window may remain
on the DVI monitor.

[0138] A window on the DVI monitor is enlarged, and
the enlarged widow is displayed on the USB monitor.
Alternatively, the enlarged window may be displayed on
the DVI monitor.

[0139] While a part of an image on the USB monitor is
enlarged in the exemplary embodiments of the present
invention, this should not be considered limiting. The
present invention is applicable when a part of an image
on the DVI monitor is enlarged.

[0140] A method forinputtinga command for enlarging
a window should not be considered limiting. A user can
input a command for enlarging a window using mouse,
keyboard, touch screen, or buttons.

[0141] The present invention may be embodied by a
computer program.

[0142] As described above, according to exemplary
embodiments of the presentinvention, image processing
is conducted by a display instead of a host device. Ac-
cordingly, it is more efficiently executed that an image is
transmitted from a host device to a display.

[0143] Itis possible to enlarge and display a part of an
image on a display at another display. Therefore, a plu-
rality of displays are efficiently used through one host
device.

[0144] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting the present invention. The present
teaching can be readily applied to other types of appa-
ratuses. Also, the description of the exemplary embodi-
ments of the present invention is intended to be illustra-
tive, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be appar-
ent to those skilled in the art.

Claims
1. A display system comprising:

a host device;

a first display device which communicates with
the host device; and

a second display device which communicates
with the host device, and

wherein the host device controls the second display
device to scale and display an area of the screen
displayed on the first display device.

2. The display system of claim 1, wherein the first dis-
play device communicates with the host device ac-
cording to a Display Data Channel (DDC) commu-
nication standard.
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3.

10.

The display system of claim 2, wherein the second
display device communicates with the host device
according to an Universal Serial Bus (USB) commu-
nication standard.

The display system of any one of claims 1 to 3,
wherein the area of the screen on the first display
device corresponds to an image on the area of the
screen or a window on the area of the screen.

The display system of clam 4, wherein if the window
is scaled and displayed on the second display device
the window is not displayed on the first display de-
vice.

The display system of any one of claims 1 to 5,
wherein the host device converts image data of the
area into a Universal Serial Bus (USB) data format,
and transmits the converted image data to the sec-
ond display device according to the USB communi-
cation standard, and the second display device re-
stores the USB data received from the host device
into image data, scales the area using the restored
image data, and displays the scaled area.

The display system of any one of claims 1 to 6,
wherein

the host device converts image data of the screen
and location information of the area into a Universal
Serial Bus (USB) data format; and transmits the con-
verted image data and the location information of the
area to the second display device according to the
USB communication standard, and

the second display device restores the image data
of the area from the image data according to the
location information, scales the area using the re-
stored image data of the area, and displays the
scaled area.

The display system of any one of claims 1 to 7,
wherein the second display device scales the area
by computing a scaling ratio based on a resolution
of the area,

wherein the scaling ratio is computed by dividing a
resolution of the second display device by the reso-
lution of the area.

The display system of any one of claims 1 to 8,
wherein if a user selects the area on the first display
device, the host device controls the second display
device to scale and to display the scaled area of the
screen on the second display device.

The display system of any one of claims 1 to 9, at
least one of the first display device and the second

display device comprising:

a communication interface which is connected
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13.

14.

15.

15 EP 2 048 651 A1

to a host device for data communication;

a display which displays a screen received from
the host device through the communication in-
terface; and

a control unit which scales an area of the screen
on the display, and displays the scaled area on
the display.

A display method comprising:

displaying a screen on afirst display device; and
scaling and displaying on a second display de-
vice an area of the screen displayed on the first
display device.

The display method of claim 11, wherein the scaling
and displaying on the second device the area of the
screen displayed on the first display device compris-
es:

transmitting image data of the area to the second
display device; and

scaling by the second display device the area
using the image data and displaying the scaled
area.

The display method of claim 12, wherein the trans-
mitting the image data comprises:

converting image data of the area into a Univer-
sal Serial Bus (USB) data format; and
transmitting the converted image data to the
second display device according to the USB
communication standard.

The display method of any one of claims 11 to 13,
wherein the scaling and displaying on the second
display device the area of the screen displayed on
the first display device comprises:

transmitting image data of the screen on the first
display device and location information of the
area to the second display device;

extracting, by the second display device, image
data of the area from the image data according
to the location information; and

scaling, by the second display device, the area
using the extracted image data and displaying
the scale area.

The display method of claim 14, wherein the trans-
mitting the image data and the location information
comprises:

converting the image data of the screen and the
location information of the area into a Universal
Serial Bus (USB) data format; and

transmitting the converted data to the second
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display device according to the USB communi-
cation standard.
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